SRF-dependent gene expression in isolated cardiomyocytes: regulation of genes involved in cardiac hypertrophy.
Serum response factor (SRF) is a transcription factor required for the regulation of genes important for cardiac structure and function. Notably, the "fetal gene expression profile" that is characteristic of cardiac hypertrophy consists of genes known to be regulated by SRF. Transgenic animal studies suggest that cardiac-specific overexpression of SRF induces this pattern of hypertrophic genes and subsequently causes the progression of pathologic adaptations. Furthermore, studies examining cardiac tissues from patients with severe heart failure indicate significant alterations in SRF expression that correspond with alterations in expression of SRF-dependent genes. Based on these observations, it has been postulated that SRF may be critical for stimulating pathologic gene expression at the onset of hypertrophic adaptation. To address the role of SRF in cardiac hypertrophy we investigated whether SRF is necessary and sufficient for the expression of genes associated with the hypertrophic response. We used isolated cardiomyocytes from both neonatal rats, and transgenic mice containing floxed SRF alleles, to examine cardiac gene expression in response to overexpression and absence of SRF. Using this approach, we demonstrate that SRF is required for the induction of atrial naturetic factor (ANF), c-fos, NCX1, BNP, alpha-actins, alpha-myosin heavy chain, and beta-myosin heavy chain genes. However, overexpression of exogenous SRF in isolated cardiomyocytes is only sufficient to induce NCX1 and alpha-myosin heavy chain. These results indicate that SRF is critical for the regulation and induction of genes associated with the progression of pathologic cardiac hypertrophy, however, the pattern of genes induced by overexpression of SRF in isolated cardiomyocytes is different from those genes expressed in hypertrophic transgenic hearts. This suggests that SRF-dependent gene expression is modulated in a complex manner by in vivo physiologic systems prior to and during heart failure as the organism adapts to cardiac stress.